Background: Infection with Human T-cell Lymphotropic virus type 1 and 2 (HTLV-1/2) is a global epidemic. Nigeria is in the endemic region of HTLV -1/ 2 infections. The diseases caused by these viruses are incurable and life-threatening. There is no data yet on the seroprevalence of these viruses in Port Harcourt, Nigeria. We determined the seroprevalence of HTLV-1/2 by identifying antibodies to the virus in Nigerians resident in Port Harcourt. Methods and Materials: This was a cross-sectional study we carried out on a total of 360 participants (139 potential blood donors and 221 pregnant women) at the Braithwaite Memorial Specialist Hospital (BMSH) and University of Port Harcourt Teaching Hospital (UPTH). The participants were also given self -administered questionnaires. We screened for antibodies to HTLV-1 and 2 in the sera of the participants using Enzyme Linked Immunoabsorbent assay (ELISA). We also screened for antibodies to Human Immunodeficiency Virus types 1 and 2 (HIV-1/2) using qualitative immunoassay determine test strips. Results: Two (1.4%) of blood donors were positive for HTLV, both were males and 1 (0.8) was within the 25-34 years age group while the other was in the 35-44years age group. There was an association between Sexually transmitted Diseases (STD) and previous blood transfusion with HTLV positivity. No pregnant women tested positive to HTLV. There were no cases of co-infection of HIV with HTLV.
Introduction
First discovered in 1979 and published in the 1980's, the Human T-cell Lymphotropic virus types 1 and 2 (HTLV-1/2) are RNA viruses (Poiesz et al., 1980) . HTLV-1 causes a T-cell proliferation with persistent infection; it can induce malignancy in an infected human, and has been linked to the Adult Tcell leukaemia/lymphoma (ATL) (Yoshida et al., 1982; Yamaguchi and Watanabe, 2002) . It can also lead to a neurologic disorder called tropical spastic paraparesis (TSP) or HTLV-associated myelopathies (HAMS) (Nakamura et al., 1989; Jacobsons et al., 1988) . HTLV-2, however, has not been linked to any specific disease entity except for a few cases of cutaneous lymphoma in patients co-infected with HIV (Roucoux and Murphy, 2004) . Infection with HTLV is now a global epidemic; affecting 10 to 20 million people worldwide (Proietti et al., 2005) . It is endemic in parts of Southern Japan, Central and West Africa, the Caribbean, the Middle East and Melanesia (Verdonk et al., 2007; Vrielink and Reesink, 2004) , with overall prevalence of 5 -10% (Verdonk et al., 2007) . Most carriers are asymptomatic. HTLV-1/2 are transmitted sexually (Roucoux et al., 2005) , through blood transfusion (Manns et al., 1992) , from mother to child (Ishak et al., 2001 ) and by intravenous drug use (Etzel et al., 2001 ). There is possibly 40 -60% sero-conversion within 51 days following an infected blood transfusion (Manns et al., 1992) . Approximately 5-10% of HTLV-1 infected individuals develop either ATL or HAMS/TSP (Barmak et al., 2003) . Mandatory testing of potential blood donors is being practiced in United States of America and about 22 European countries including France, Netherlands, Romania, Norway, Finland and United Kingdom (Laperche et al., 2009 ). Screening of blood donors is also done in Japan (Inaba et al., 1999) and Brazil (Soares et al., 2003) . Nigeria as a country in West Africa is within the endemic region of HTLV -1/ 2 infection. The diseases caused by these viruses are incurable and life-threatening. Recently, there has been an increased demand for blood and its products. Blood donors are not routinely screened for HTLV-1/ 2 in Nigeria. Several studies have been done in other countries and a few cities in the South-Western part of Nigeria on the seroprevalence of HTLV-1/ 2. However, there is no data on the seroprevalence of these viruses in Port Harcourt, a cosmopolitan city and capital of Rivers State within the South-South region of Nigeria. We carried out this study to determine the seroprevalence of HTLV-1 / 2 antibodies in Port Harcourt. The results obtained from this study will contribute to the existing data and body of knowledge on the prevalence of HTLV -1/ 2, and to the safety of blood transfusion practice in Nigeria, especially in the Niger Delta region.
Materials and Methods

Study design and subjects
The study design is cross-sectional and was conducted on two categories of people. These were normal healthy adult volunteers at the blood bank of the University of Port Harcourt Teaching Hospital (UPTH) and Braithwaite Memorial Specialist Hospital (BMSH), and Pregnant women attending antenatal clinic in UPTH and BMSH. A total of 360 participants were recruited into the study, 139 blood donors and 221 pregnant women. Written consent was obtained from each participant and a questionnaire was administered. The questionnaires were structured to obtain information such as bio data, educational status and possible risk factors which are associated with HTLV transmission.
Specimen collection and preparation
Venous blood was collected with a 5ml syringe from every participant who gave consent to participate in the study, and put in tubes without anticoagulant. The samples were separated within 6 hrs and the serum put in plain bottles. The samples were stored at -20 0 C until ready for processing.
Statistical analysis
The data obtained was entered into excel spread sheet and analysed with the Epi-Info Ver.6.04d statistical package. Chi-square and Fischer's exact tests were used for statistical significance between variables.
Results
A total of 360 participants were recruited for the study, this consisted of 221 pregnant women and 139 blood donors. Of the blood donors, 123 were males (88.4%) while 16 were females (11.6%). Of the blood donors screened, 2 (1.4%) had antibodies to HTLV-1/2 while 137 (98.6%) were negative for the presence of the antibodies. None of the pregnant women tested were positive to HTLV-1/2 antibodies. Antibodies to HIV-1/2 were detected in 11 (7.9%) of blood donors while the rest (92.1%) were negative for the antibodies. Of the pregnant women, 25 (11.7%) were positive to HIV-1/2 while 208 (94.1%) were negative. There was no case of co-infection of HIV with HTLV. The overall prevalence rate is therefore 0.5%. The age prevalence of HTLV-1/2 among blood donors was 1 (0.8%) for 25-34 years age group, p value (0.672) was not significant and 1 (0.8%) for the 35-44 years age group with p value of 0.573 which was also not significant. The sex prevalence was 2 (1.4%) for males (p=0.641 is not significant) and 0 (0.0%) for female (p=0.802). One (0.8%) of those that were positive for HTLV had a history of blood transfusion, the relative risk (RR) was greater than 1 and the p value (0.07) was not significant. Both sero-positive persons have had more than 1 sexual partners in the last 5 years, the RR is <1 (0.94) and the p value (0.233) is not significant. The 2 sero-positive persons for HTLV also had a history of previous STD, the RR was> 1(1.22) and the p value (0.01) was significant. None of the sero-positive persons had a history of IDU, RR was< 1 (0.98) and the p value (0.950) was not significant. (Olaleye et al., 1994) . But this study, however, recorded a much lower rate of 0.5% which is similar to values obtained in non-endemic areas (Tajima and Yinuma, 1992) . The difference may be due to the population groups used in the Olaleye study which included high risk groups such as patients with STD and Commercial Sex Workers (CSWs). Blood product transfusion is an important mode of transmission. Seroprevalence in blood donors in this study is 1.4%, which is similar to rates recorded in endemic areas (1% and above) ( (Ragin et al., 2008) . However, in this study, HTLV positivity was seen in only males (1.4%).Age-prevalence of HTLV is 1 (0.8%) in 25-34years age group and 1 (0.8%) in 35-44years age group. The difference could be the low frequency of female donors (11.6%) compared to male donors (88.4%). This same trend was observed in the Ghanaian blood donors with low frequency of female donors (5.7%) compared to male donors (94.3%) (Ampofo et al., 2002) .
Pregnant women were also screened in this study because vertical transmission is an important route of transmission of HTLV, mostly via breastfeeding. Therefore refraining from breastfeeding or reducing the period of breast feeding may reduce mother to child transmission. No pregnant woman tested positive for antibodies to HTLV. This is in sharp contrast with seroprevalence rate (16.7%) documented in Ibadan, Oyo State, which is one of the highest, reported so far (Forbi and Odetunde, 2007) . These results were not confirmed by more specific tests, such as Western Blot (WB) and Polymerase Chain Reaction (PCR). An earlier study in pregnant women in Ibadan also gave a high seroprevalence rate (11.5%) which was confirmed by WB (Olaleye et al., 1995) . A possible explanation for the variance in rates between pregnant women in Ibadan and those in this study may be due to the occurrence of HTLV clusters in certain geographical regions. Foci of high prevalence located near areas of low or very low endemicity is a hallmark of HTLV-1/2 epidemiology, though no known explanation for this, but it has been suggested that genetic, environmental and socioeconomic factors may be responsible (Diop et al., 2006; Maucleire et al., 1997) . A nationwide study in Gabon involving 5 cities clearly illustrates this; seroprevalence rate of HTLV-1/2 in pregnant women from the South-East region was 5% while other provinces had from 0% to 2.1% prevalence rates (Etenna et al., 2008) .
Risk factors associated with HTLV infectivity include multiple sexual partners, a history of STD (Zunt et al., 2002) , intravenous drug use (Fukushima et al., 1995) and previous blood transfusion (Manns et al., 1992) . Though most of these risk factors were observed in the HTLV seropositive persons in this study, only persons who had previous STDs are more likely to develop possible antibodies to HTLV. Persons who had received blood transfusion are also more likely to develop possible antibodies to HTLV. The results from this study thus further confirm that previous STD increases the risk of acquiring HTLV infections (Rouet et al., 2002) . Other studies in Nigeria have shown very high rates of 16.3%, 35%, and 50 %, among STD clinic attendees (Olaleye et al., 1994; Olumide et al., 2008) .HTLV-2 has been reported to slow disease progression in persons who are also positive for HIV (Willy et al., 1999) , though other reports state otherwise (Eskid et al., 1996) . In this study, 11(7.9%) of the blood donors and 25 (11.7%) of the pregnant women were positive for antibodies to HIV. However, there was no co-infection of HIV in persons who are positive for HTLV. Other studies have also reported increasing or stable HIV prevalence compared to HTLV, without co-infections (Diop et al., 2006; Ampofo et al., 2002) . This confirms that HIV is still the major challenge in this environment, as transmission is on the increase (Frank-Peterside et al., 2012).
Limitations:
The assay cannot distinguish between infections with HTLV-1 and HTLV-2. Positive results were not confirmed with methods such as PCR and WB. Despite this limitation, the ELISA kit used is 100% sensitive and 99.9% specific.
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